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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoNIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CPEHEr0 00IIero oOpa3oBaHMS CpPEICTBAMHU y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSA KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEMSIMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB M TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW Ha  OMNpeeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npelcTaBieHuit o0 cTpoeHuu BemiecTB. CBelneHUs 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTHMUECKHUX MO3UIUM,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
APYTMMH HayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEIBLHOM WM IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 0O0YyYarOUIMXCS MHUPOBO33PEHUYECKON OCHOBBI IS MOHUMAaHHS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MeEXAy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaroImuXxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEAENICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa IPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHUs, TaK U Ha YPOBHE CPEIHEr0 o01Iiero o0pa3oBaHusl, MpU ONpEACTICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MUPOBOW KylbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BaxHeHmen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B TIPAKTUUECKON U MOBCEIHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepxkarelibHas XapakTEpUCTUKA LIeJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJepKaHus OOy4deHHs, OpPHUEHTHUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl PEIICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[M), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis PA3IUYHBIX BHUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHHUS BEUIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOJIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUS, TTOMOJIHEHHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero odpazoBaHusi, cocrapisieT 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHs] BEUIECTB M HX NPEBpAlICHUN:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (TU1aBlieHHUe, OOYTIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U NPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpupomHeii ra3 MU IIONYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4E€HUE €r0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepxkamue opranudeckKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIA U 3TaHOJIa HA OPTaHU3M YEJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usMm 4yesnoBeka. [I[puMeHeHne TIMIepruHa U 3TUIEHIJIUKOIISL.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >QuUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHUE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJII0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcugom wmenu(ll), BzammomeilcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMHYECKUE CBOMCTBA aMUHOKHCIOT (Ha mpUMeEpe IUIHIMHA). bromornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAJIbHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpAllECHUI:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALINN, CPEIHAS MOJIECKYIIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, OJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MepuOANYECKOro 3akoHa U llepuoamueckoil cucteMbl
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOIMYECKOTO 3aKOHA B pa3BUTUM HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTne o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumuueckas  peakuus. Krnaccudukanuss — XuMHUUeCKUX — peakinuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOE paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIICHMUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3jI0KEHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

PacuéTtel 1O ypaBHEHMSIM XMMHUYECKHX pEakluii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIeHWEe M OINWCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

YenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsT U 3J0pOBbE YEJIOBEKA: IpPaBUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHS, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

[Inanupyemple pe3ysibTaThl ONMAPAIOTCS HA Beayliue LejleBbie YCTAHOBKH,
OTpaKarolue OCHOBHOM, CYIIIHOCTHBINM BKJIaJ U3y4acMOM NPOrpaMMbl B pa3BUTHE
JUYHOCTU OO0YYaIOUIMXCsl, UX CIIOCOOHOCTEN C MCIOJIb30BAHMEM OO0OpYAOBaHUS
uentpa «Touka PocTay.

B cTpykType miaHupyeMbIX pe3yJbTaToOB BBIIEIAECTCS CJAeAYIOIUe MPYNIbL:

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ysbTaTaM OCBOEHUS
oOydJarolmuMHCs TPOrpaMM CpeHero ooOImero o0pa3oBaHusl (JIUYHOCTHBIM,
METanpeMEeTHBIM M TNpeaMeTHbIM). HayuHo-MeTogudyeckol OCHOBOWM ISt
pa3pabOTKH TIJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPAMM CPEIHETO OOIIEro
00pa3oBaHUs SABISETCS CUCTEMHO-IESITETbHOCTHBIN TOIXO.

B cooTBeTCTBUM C CHCTEMHO-IESATEIBLHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHHUS MpeameTa «XUMHUsS» Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHus BBIJICIEHBI CIICAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKTaHCKOW WJICHTHYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTPEACIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

IieJICHAIIPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHUIN JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJAUIINK 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBAaTHCS B CBOCH
JNEATEIBHOCTA 1I€HHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMHU, MPUCYIIMMHU 1EITOCTHOU
CHUCTEME XHUMHYECKOTO 00pa30BaHMUsI;

HaJIU4KMe TPABOCO3HAHMS IKOJIOTHYECKOW KYJIbTYpPhl U CTIOCOOHOCTH CTaBUTh
1IEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIC PE3yIbTaThl OCBOCHHUS IpeaMeTa «XHUMHS» JTOCTUTAIOTCS B
€IUHCTBE YYeOHOM W BOCIHTATCIBHOW JIEITCIIBHOCTH B COOTBETCTBHHU C
T'YMaHUCTUYECKUMHM, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HuacajaMd POCCHMCKOTO TPAXKIAHCKOTO OOIIEeCTBA, MPHHATHIMH B OOIIECTBE
HOpMaMH W  TpaBWJIAMH  TIOBEACHHUS,  CIIOCOOCTBYIOIIMMH  TIpolieccam
CaMOIO3HAHMUS, CaMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTH
00yJaromuxcs.

JInyHOCTHBIE PE3YJbTaThl OCBOCHMS TMpeaMeTa «XUMHS» OTpPa)KaroT
c()OpMHUPOBAHHOCTh OIBITA IMO3HABATENBHON W MPAKTHYECKOW JACATEIHHOCTH
00yYaroIIMXCs M0 peaN3aluy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YacTu:



1) rpaaaHCKOTrO BOCIIMTAHUS .

OCO3HAHUS 00YYaIOIIUMUCSI CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXKEHHUSI K 3aKOHY U ITPaBOMOPSIIKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIESITEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7[a4, BHITIOJHCHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX P aHAIN3€ PA3JIMYHbBIX BU0B YUeOHOU JIEATEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAYYHOMY HACJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXKEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHCHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIPHBIX ~ HAONMIOJCHUHN, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IOJYYCHUH U IMOCIEAYIOIIEM
aHanu3e MHQOpPMALMU O MEPENOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUA:

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MIOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBICHUSMH,
U NIPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYIKU CBOMX TOBapUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAaHHE TOCIEICTBUU 3TUX
MOCTYIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

MOHWMAHMUS IIEHHOCTEW 370pOBOTO MW 0Oe3omacHOro oOpa3a IKW3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY W
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BemecTBaMu B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMSI UEHHOCTH MPaBUJI HWHIUBUAYAJBbHOTO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIFO/ICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOTOJIsl, HAPKOTHUKOB, KYypEeHUS);

5) TpyA0BOro BOCIIMTAHMS



KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOM
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrHX BHJAX
NeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3aaad
COIMaIbHOM HANPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIIKOJIbI);

UMHTEpeca K MPAKTUYECKOMY M3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYI0BOU JEATeIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpazoBanus, Oyaymied mpodeccuu M peaau3anid COOCTBEHHBIX IKU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) 3K0JIOTNY€eCKOTr0 BOCTIUTAHMS

9KOJIOTUYECKHU IIeJI€COO0Pa3HOr0 OTHOIIEHUS K MPHUPOJIE, KaK HUCTOYHHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUSI TJIO0AJTBHOTO XapakTepa HKOJOTHYECKHUX TPOoOJeM, BIIMSHUS
PKOHOMUYECKHUX TPOIIECCOB Ha COCTOSTHUE TIPUPOTHON U COIUATIBHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JIOCTHKCHUM XUMHH IS
pelIeHns BOPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHUS JEWCTBUM, NPUHOCAUIUX BpEl OKpYKAIoLIEh
NPUPOJHON cpefie, YMEHHSI TPOTHO3MPOBATH HEOJIArONMPHUSATHBIE 3KOJIOTHYECKUE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HAJIU4MS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHHS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B NO3HABATEIbHOW, KOMMYHUKATUBHOM W COLMAJIbHOMU
NPaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMAaHUS CHeNU(DUKA XUMUU KaK HayKd, OCO3HaHHS €€ poilu B
(dbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOW  3HAYMMOCTH XUMHUH U1  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W Ba)XXHOM pOJIU B
CO3JIJaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPbl, PEIICHUHU TJI00ATBHBIX MPOOIIieM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U



AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHHM MEAMIIMHBI, OOCCIICUCHUU YCIOBHM
VCHEIIHOTO TPyAa W OSKOJOTUYECKA KOMQPOPTHOW IKU3HH KaXKIOTO UJICHA
o011ecTBa;

€CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, HUCIIOB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy9aeMble 3HAHMS JJIS aHAIM3a U OOBSICHEHUS SBJICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOAIINX B HEM M3MEHEHUM, YMEHUS JIeJlaTh 000CHOBAHHBIC 3aKIIFOUCHUS HA
OCHOBE HAaydHbIX ()aKTOB UM WMCIOIIMXCS JaHHBIX C IEIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCIOJIB30BATh XUMHUYECKHE 3HAHHUSA A
pelIeHHs TPo0JIeM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIICI0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMPEPBIBHOMY  OOpa30BaHHIO M
caM000pa30BaHUI0, K AaKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 110 XUMUU B
COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM TPyJa B Pa3iUYHbBIX cdepax MpodhecCHuoHaITbHOM
NESTEILHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yJabTaThl OCBOCHUS y4eOHOTo mpenMera «XuMHsS» Ha
YpOBHE CpeHEero o01Iero o0pa3oBaHus BKIIOYAIOT !

3HAYMMbIE IS dbopMHpOBaHUS  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIeHAyUYHbIE MOHITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJIICHHE,
IpoIecC, CUCTEMa, Hay4YHbIH (PaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCaJbHbIE YUeOHbIE NEHUCTBUS (IMO3HABATENbHbIC, KOMMYHUKATUBHbIE,

PETYIISITUBHEBIC), 00€eCIIEUYnBAIOIIINE dbopMHpoBaHUE (G YHKITMOHATIBHOM
IPaMOTHOCTH U COITHAIbHOM KOMITIETCHIIMH 00YyYatOIIuXCs;
CIIOCOOHOCTH 00 ydJaromuxcs HUCITIOJIb30BaTh OCBOEHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXAKT OBJIAJCHUE YHUBEPCATIbHBIMU
y49eOHBIMM  TI03HABATCIBLHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMH
JeMCTBUSIMM:

1) 0a30BbIe JTOrHYeCKHe IeHCTBHS:



CaMOCTOSITeIbHO  (OpPMYyNHpPOBaTH M aKTyaJu3upoBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LEIH JESITEIbHOCTH, 3aJlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI IEITEIbHOCTH C MTOCTABICHHBIMH LIEISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKU TOHITHW U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUI;

BBLIOMpATh OCHOBAaHMS U KPUTEPUU [ KJIacCU(PUKAIMKM BEIIECTB U
XUMUYECKUX PEAKIIHIA;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTh B MPOIIECCE MO3HAHUS, UCIIOIB3YyEMbIE B XUMHUU CUMBOJIUYECKHUE
(3HaKOBBIEC) MOJIEIIN, TPEOOPA30BLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakuuu — TMpU PEHIeHUH YYEOHBIX IMO3HABATENBHBIX W MPAKTHYECKUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJIEIIbHBIC MPEICTABIICHHS JJIS BBISIBJICHUS XapaKTEPHBIX
NPU3HAKOB N3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

dbopMynHpoOBaTh LIETU U 3314l UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTaBICHHBIC
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBHI Jisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMM CaMOCTOSTEIBHOIO IUIAHUPOBAHUS W  IPOBEACHUSA
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAONIONATH 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3ylbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOH W  TPOSKTHOU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
MIOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ay, NPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:



OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHWMKAX uWHPopManuu (Hay4dHO-
MOMyJsIpHasl JHUTepaTypa XHMHUYECKOTO COJAEp)KaHUA, CIPaBOYHBIC IOCOOUS,
pecypcel MHTEpHETa), aHAaIM3UpoBaTh MH(OPMALUIO pa3IMYHBIX BUJIOB U (PopM
MpEeICTaBICHNUS, KPUTHUYECKU OLICHUBATh e JOCTOBEPHOCTD U
HENPOTHBOPEYHBOCTH;

dopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
orbope wuHbOpMAIUU, HEOOXOAMMOW [JIsl BBIMOJHEHWS YYEOHBIX 3ajad
ONPEIEIIEHHOTO TUTIA;

nproOpeTaTh OMBIT MCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3INIHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (GOpMy  TpEICTaBICHHUS
uHopMalK (CXEMBbI, FpapuKU, JUarpaMmMbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCTIONh30BaTh HAYYHBIH S3BIK B KadecTBE CpeACTBa MpH pabore ¢
XUMHAYECKOW WH(pOpMammel: MPUMEHITh MEXKNpeaMeTHble ((PU3ndecKue W
MaTeMaTUYEeCKUE) 3HAKH U CUMBOJIBI, POPMYJITbI, a00peBUATYpBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISAHOCTH.

OgiaieHHe YHUBEPCAIBbHBIMU KOMMYHUKATHBHBIMY I€ICTBUSIMH:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYX IAaeMOM TeMbl B XOJ€ JAUaliora W/Uiu
JTUCKYCCUHM,  BBICKAa3pIBaTh  HJeH, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeN pPe3yJlbTaTOB IMO3HABATEIHLHON NEATEeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU TPU BBHITTOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaiM3allii yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEAEHHBIX HCCIENOBAHUN MYTEM COTJIACOBAHUS IMO3HIMA B
X0J1e 00CYKJICHHS 1 0OMEHAa MHCHHUSIMU.

OsgilaieHHe YHUBEPCAJbHBIMHU PEryIsiTHBHBIMH J1eCTBUSIMU:

CaMOCTOSITETIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOIO I103HABATEIbHYIO
JesITeNIbHOCTh, OmNpeaenss e€ Ielu M 3aJayd, KOHTPOJIMpPOBaTb U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJlaraéMblii  alTOPUTM JEUCTBUMA TIpH
BHITIOJTHEHUN YYEOHBIX U HCCIEAOBATENBCKUX 3aj7adv, BBIOMpaTh HamOoJee
3¢ (deKTUBHBIN cHoco0 MX pemeHuss ¢ y4€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMOaHaJN3a
U CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC



[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTEeCTBCHHO-HAYYHONW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a71a4
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS (XUMUYECKUH DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHasi Gopmyina (pa3BépHyTas U COKpalIE€HHAs), MOJb, MOJISIpHas
Macca, MOJSPHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TPYIINa,
paguKall, U30Mepusi, ©30MEPhl, TOMOJIOTHYECKUN PsJl, TOMOJIOTH, YTIE€BOJOPOIHI,
KUCTIOPO/ W a30TCOJEP)KAIlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TCOPUU U 3aKOHBI (TECOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUW S3BIK XHMHUHU; MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalnme B OCHOBE MOHMMaHUsA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOIOTMYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHMYEeCKUX BEIIECTB B OBITY H
NPaKTUYECKOU NEeSTEIbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBbIE IMPU3HAKU TMOHATHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHUUYECKYI) CHMBOJUKY IS
COCTaBJIECHUSA MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpAIIEHHOMN)
dbopMyn  OpraHMYecCKMX BEIIeCTB M ypPAaBHEHMH XHMHUYECKUX PEaKIIH,
M3TrOTaBIUBATh MOJIENM MOJIEKYJ OPraHMYECKHX BEIIECTB MJIA WJUIIOCTPAIMU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YUYEHHBIX
OpraHUYeCKUX BELIECTB IO UX COCTaBy U CTPOEHUIO K OINpeaeIEHHOMY
KJIAcCy/Tpynme CoeAuHEHUN (yrieBOAOPOAbI, KHCIOPOI U a30TCOACpIKaIIue
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJWHEHHMsI), J1aBaTh WM HA3BaHUS MO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC
Ha3BaHUSI OTMEJIbHBIX OPraHMYECKUX BELIECTB (ITHIICH, NPOIMWIEH, AaleTUJIEH,
ATUJICHTJIUKOJb, TIUUEPUH, (heHos, (opMmanbAeru, aleTalbIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIJIOTa, CTEAPUHOBAS KUCIIOTA, TII0K034,
dpykTO3a, KpaxMall, HeJUIH0I03a, TIIUIUH);



c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbI XUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH IMOJOXKEHUSI TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa /it 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MaCChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue MU XMMHYECKHE CBOWMCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmnOyranuen-1,3, GeH30J, METAaHOJ, JTAHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (EHOJ, aleTalbJIeTHl, MypaBbHHAsE M YKCYCHasl KUCIOTHI, TJIHOKO3a,
Kpaxmal, 1eJITI0JI03a, aMUHOYKCYCHAsI KUCIIOTa), WUTFOCTPUPOBATh T€HETUUYECKYHO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
MPaKTUUECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakuuu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEILECTB WJIH MPOAYKTOB PEAKIUN);

c(OpPMHUPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMHUHU IIPU U3YYEHUU BEILIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BATh CUCTEMHbIE XWMHUYECKHME 3HAHUS JJIsl TPUHATHAS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsiX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHECHHEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
MOCYZIOM M JTa0OpaTOPHBIM OOOpPYIOBaHHEM, a TaKKe TMpaBWia OOpaIeHUs: C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH TIO BBIITOJIHEHHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUs OPTAaHUYECKUX BEIIECTB IPU HArPEBAHUU, ITOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYeCKUX
BEILIECTB, JeHaTypalus OEIKOB MpH HarpeBaHUU, I[BETHHIE peaklnu OEJIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHWEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucH YpPaBHEHH COOTBETCTBYIOIIMX
peakiuii u (GopMyJIHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIMU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
uHpopmaiuu, MIHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJoAaTh  MpaBWIa  JKOJIOTHYECKU
1[eJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, mosicHAT, Ha mpuMmepax crnocoObl
YMEHBIICHUs] M MPEJOTBPALIEHUSI WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAx IO3HAHMS BEIIECTB U
XUMHYECKUX SBICHUM;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaroUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KJIJACC

[IpenqmerHble pe3ynabTaThl OCBOSHMsI Kypca «OOIas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUM B TO3HAHUU SBJICHUU
OpUpoabl, B  (OPMHUPOBAHMH MBIIUICHHS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U HPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue MOHATUSA (XMMHUYECKUH BJIEMEHT, aToM, u30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJda, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMUECKAs peIIETKa,
TANBl ~ XAMUYECKUX  PEAKIMUHA, PACTBOP, DJICKTPOJHUTHI, HEIJIECKTPOJIUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALMS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMyd, XMMHUYECKOE PpPaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAILLCHUS SHEPTUU
MpY XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XHMHYECKUX SBJICHUN, (PAKTOJOTHYECKHUE CBEJICHHS O CBOMCTBAX,



COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCMOJb30BAaHUU BaXKHEUIIINX HEOPTaHUUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISTh XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTraHUYECKUX BEUIECTB U X MPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJB30BATh XUMUYECKYH) CHUMBOJIUKY ISt
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUH XHMMHUUYECKHX  pEaKIHi,
cucremarnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHMYeCKUX BelecTB (yrapHblil Ta3, YIJEKUCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHas U3BECTh, MUThEBAS CO/IA, MTUPUT U JIPYTHUEC);

c(hOpMUPOBAHHOCTh YMEHUM OMNPEIENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUWHEHMSIX PA3JIMYHOTO COCTaBa, BHUJ XUMUYECKOMU
CBSI3U (KOBaJICHTHAs, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS]) B COCIUHEHUSIX, THII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOT'O BelecTBa (aTOMHas, MOJICKYJspHas,
MOHHAs, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIMBAaTh MPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTABy K OMNpeaeN€HHOMY KJacCy/TpyIime
COEMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTr0o 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHHM XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
XxuMu4yeckux djementoB JI. M. MenneneeBa, HMCIONb3ys HOHATHA «S-, P-, O-
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
1o nepuoaam u rpymnmnam llepuogmyeckoit cucreMsl Xumuueckux 3imemMeHToB . U.
Menpaeneena;

chOpMHPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEHIECTB  PAa3JIMYHBIX  KIJIACCOB,
MMOATBEPKIATh CYIIECTBOBAHWE T'E€HETHYECKOW CBSI3M MEXIY HEOPTraHMYECKHUMU
BEIIECTBAMU C IMIOMOILIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIAaCCU(PUIIUPOBATH XUMHYECKHE PEAKIUH TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIolIUX BELIECTB, TEINIOBOMY
abdexTy peaxkiuu, U3MEHEHUIO CTENEHEH OKHUCIICHHsS AJIEMEHTOB, OOpaTUMOCTH
peaKkiny, y4acTUIO KaTalu3aTopa);



c(hOpMHPOBAHHOCTh YMEHHUW COCTABJISATh YPABHCHUS PEaKIUN Pa3TUIHBIX
THUTIOB, TTOJTHBIC M COKPAIICHHBIC YPAaBHCHUSI PEaKInii MOHHOTO OOMEHA, YIUThIBAs
YCIIOBHS, TIPU KOTOPBIX 3TH PEAKITUU UAYT O KOHIIA,

c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBCHHBIH COCTaB PA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, paclo3HABaTh
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIIUH IMOCPEJACTBOM COCTaBIICHHUS 3JIEKTPOHHOTO OayiaHca
3TUX PEaKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHE TPOIECCHI,
JeKAIIUEe B OCHOBE NPOMBIIIICHHOTO IMOJYYCHHS CEPHOW KHUCIIOTBHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
MOHSITHSI «MaccoBas JI0JiA BEIIeCTBa B PACTBOPE», OOBbEMHBIX OTHOIIECHHUI Ta3oB
IpU XMMUYECKUX PEaklMsIX, MacChl BEHIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, MPEBPAILECHUSI U COXPAaHEHUS DHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBWja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3oKEeHNE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalnd3aTopa,
OTIPEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIBIO  YHUBEPCAIBHOTO
WHMKATOpa, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW PEakIilvy,
peakuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHHS, PEIIEHHUE IKCIEPUMEHTATBHBIX 3a/1ad 10
temaM «Metamiel» U «HemeTamasl») B COOTBETCTBHUU C MpaBUJIAMHU TEXHUKH
0e30macHOCTH TP OOpAIIEHUH C BEIIeCTBAMH M JIA0OPATOPHBIM 000pYAOBaHHUEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ITUX PE3YNIHTATOB;



c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKU aHAIM3UPOBAThH XUMUUECKYIO
nHpopMaIMIO, TOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  HpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo ToOBEJAeHUsT B OBITY W TPYIOBOM JAESATEIBHOCTH B LEAX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABaTh
OMAaCHOCTh BO3JCHCTBHS Ha KMBBbIC OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
PEIOTBPAILCHHS UX BPEIHOTO BO3JICUCTBHUSI HA OPraHU3M YEJIOBEKA;

JUIS 00YYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHATh 3HaHUSI 00 OCHOBHBIX JIOCTYNHBIX METOJaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYarOUIUMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pa3znen 2.YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznen 3.Kuciaopojacoaep:kamnue oprannieckue coequHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4.A30Tcoaep:kane opraHnyecKue coeuHeHnst

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen S.BbicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1.Teopernyeckue 0CHOBbI XUMUH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2.Heoprannuyeckasi Xumus
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3zpen 3.XuMus 1 ;Ku3Hb
3.1 XUMUS U )KU3HBb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuukanuu
3 oprannueckux BemiectB. HomeHnkiatypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHU OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOOIIIEE JICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ MIPOIJIH3 CIIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxwuelinne npencTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJTUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucmopocoaeprkaline opraHiuecKue
COEIMHEHUS

30 AMUHBI: METUJIAMUMH U aHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouosiornueckoe 3Hauenue. Ilenruapl

39 Benku kak mpUpoOIHBIC
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC IOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIEC METOJIBI CHHTE3a




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMu4eckux djementoB /.M. MennaeneeBa B
Pa3BUTHUU HAYKU

CTpOCHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIPHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJieH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTEepHBIC HEOPTaHUYECKHE U

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HEOPTaHUIECCKUX U OPTAaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






